Background: Head and neck cancer (HNC) patients are prone to have a poor health-related quality of life after cancer treatment. This study investigated the effect of the nurse counselling and after intervention (NUCAI) on the health-related quality of life and depressive symptoms of HNC patients between 12 and 24 months after cancer treatment.
Head and neck cancer (HNC) patients experience a deterioration of health-related quality of life (HRQoL) directly after they start treatment and up to 1 year after treatment (Rogers et al, 2007) , and possibly for much longer (8-11 years) after treatment completion (Mehanna and Morton, 2006; Oskam et al, 2013) . Health-related quality of life is multidimensional and includes generally experienced QoL, functioning (e.g., emotional and physical functioning), general cancer symptoms (e.g., fatigue and pain) and cancer-specific symptoms (e.g., in HNC problems with swallowing and dry mouth). Depressive symptoms at diagnosis are known to be predictive of a poor HRQoL 1-3 years later (Hammerlid et al, 2001; Ronis et al, 2008) . The need for effective interventions to improve HNC patients' HRQoL has been emphasised in the literature (Semple et al, 2009; de Leeuw et al, 2013; Hong et al, 2013) , but there have been few high-quality studies investigating the longterm effect of interventions on HRQoL in HNC patients.
Nurses are in a key position to deliver an intervention to improve HRQoL (Kagan, 2009; Penner, 2009) . They are already involved in patient care and have the necessary skills and knowledge about the medical and practical aspects of HNC treatment and its consequences. In addition, nurses can provide information, support and coaching to HNC patients (Wells et al, 2008; Eades et al, 2009; de Leeuw et al, 2013) . We therefore designed a longitudinal randomised controlled trial (RCT) to investigate the effectiveness of a comprehensive 1-year nurse-led intervention, the nurse counselling and after intervention (NUCAI), in HNC patients. We previously reported on the beneficial short-term effects of the NUCAI on depressive symptoms and HNC-related physical symptoms in HNC patients 1 year after the completion of cancer treatment (van der Meulen et al, 2013) . In this article, we report on the effect of the NUCAI on HRQoL, as secondary outcome of the trial, and depressive symptoms up to 2 years after cancer treatment. We hypothesised that the NUCAI would improve HRQoL and depressive symptoms in HNC patients 1-2 years after cancer treatment.
PATIENTS AND METHODS
Sample, ethical considerations and randomisation. Patients were enrolled by a researcher (MO) between January 2005 and September 2007 from the outpatient oral maxillofacial and the otorhinolaryngology clinics of a Dutch university hospital before the start of cancer treatment. Inclusion criteria were primary diagnosis of squamous cell carcinoma of the oral cavity, oropharynx, hypopharynx or larynx, treatment with curative intent, ability to complete questionnaires in Dutch and ability to participate in the intervention. Patients were excluded if they had a previous or concomitant malignancy and/or were being treated for depression, diagnosed according to Diagnostic and Statistical Manual of Mental Disorders criteria (American Psychiatric Association, 2000) , as stated in their medical record.
According to the Zelen design, patients received general information about the goal of the study and that they would be randomised to one of two groups. They were also given written assurance that the post-cancer care provided by the HNC specialist would be the same in both groups. They were not given specific information about the intervention.
The study was approved by the Medical Ethics Committee of the University Medical Centre Utrecht and is registered under number ISRCTN06768231. After informed consent and the completion of cancer treatment, participants were randomised to the intervention or control group, using a web-based computer programme with an open block procedure stratified for sex and tumour stage. All researchers were blinded to the block sizes. For the duration of the study, participants were not informed which treatment they received.
Care as usual. Care as usual was provided bimonthly by HNC specialists and was primarily aimed at the treatment of complications and the detection of recurrences or second primary tumours. During the 10-minute medical follow-up visit, patients were examined, their physical history was reviewed, and ancillary tests were arranged as necessary. If the patient had psychosocial problems, the HNC specialist could refer the patient to psychological aftercare.
Intervention. The NUCAI aims to help patients manage the physical, psychological and social consequences of their disease and its treatment by giving advice, emotional support, education and behavioural training. The intervention is problem-focused and patient-driven, and was provided by trained nurses. Patients received a maximum of six counselling sessions of 45-60 min every 2 months over a period of 1 year, starting 6 weeks after the completion of cancer treatment. The counselling session was always combined with the patient's bimonthly medical check-up at the outpatient clinic.
The NUCAI can be divided into six components, which are:
Evaluating current mental status with the Hospital Anxiety and Depression Scale (HADS). Before each counselling session, the patients completed the HADS (Zigmond and Snaith, 1983; Spinhoven et al, 1997) at home. Nurses used the HADS score to screen for anxiety and/or depressive symptoms (cutoff 410 points) and to gain insight into the psychological status of the patient. Moreover, discussion of the results of the HADS often made it easier for patients to talk about their problems. The nurse screened the patient's history for the presence of psychosocial morbidity; this information was used to guide counselling.
Discussing current problems. The session started with a discussion of current problems and topics raised by the patient. Patients were then systematically asked about physical problems related to HNC, such as mastication, swallowing, shoulder function, sense of taste or smell, breathing, restrictions in speech, pain and fatigue.
Discussing life domains. Then patients were systematically asked about their functioning in six relevant life domains, namely, home situation, (resuming) work, household and leisure activities, mood and emotional distress, partner relation and intimacy, family and social life.
Providing the AFTER intervention. If indicated, the Adjustment to Fear, Threat or Expectation of Recurrence (AFTER) (Humphris and Ozakinci, 2008) intervention was carried out. This cognitive behavioural intervention, which is based on Leventhals' selfregulation model (Leventhal et al, 2005) , was designed to reduce irrational thoughts and to help patients with orofacial cancer to handle excessive fear of recurrence and psychological distress. The AFTER intervention consists of four components, namely, expressing fear of recurrence, identifying beliefs about sensations and their interpretation as recurrence, evaluating the function of self-examination and reducing excessive checking behaviour, and relaxation.
Providing general medical assistance and advice. When indicated, the nurse gave information and advice, provided minor medical and/or behavioural treatment, and offered support in accordance with the Dutch oncological nursing guidelines (National Oncological Nursing Guidelines, 2000) , the cancer clinical practice guidelines of the Dutch Association of Comprehensive Cancer (Oncoline; accessed, 2004) , and the guidelines of the Nurse Intervention Classification (McCloskey and Bulechek, 2004) .
Referring patients to psychological aftercare. If necessary, patients were referred to a psychiatrist or other doctor, a healthcare professional specialised in psychosocial problems (e.g., psychologist or social worker), or a relevant patient programme (e.g., oncological rehabilitation or patient support groups).
A manual was developed to assist the nurses in structuring the counselling sessions, discussing problems and choosing the appropriate nursing interventions. In addition, the nurses kept a treatment file for each of their patients, in which they recorded the content of the session. The following topics were given to structure the record: home situation, physical functioning, social functioning, mental functioning and nursing interventions.
Trained nurses. Three experienced oncology nurses were selected from the oral maxillofacial and the otorhinolaryngology department of a Dutch university hospital. Before the start of the study, the nurses were intensively trained to deliver the intervention. During the intervention period, sessions were evaluated with the nurses to monitor the quality of the intervention. More details about training can be found elsewhere (van der Meulen et al, 2013) . The nurses continued to work on the ward as normal and received compensation for their additional duties, based on their normal salary.
Measures. Participants completed seven questionnaires at home, namely, at baseline, that is, before the start of cancer treatment, and at 3, 6, 9, 12 (i.e., completion of NUCAI), 18 and 24 months after completion of cancer treatment. Endpoints of interest were those recorded at 12 and 24 months after completion of cancer treatment. Measurements performed during the intervention phase were taken to gain insight into the pattern of change in HRQoL and depressive symptoms.
HRQoL was assessed with the EORTC QLQ-C30 version 3.0 (Aaronson et al, 1993) and the head and neck module QLQ H&N35 (Bjordal et al, 2000) . Both are widely used and have good psychometric properties in HNC patients (Bjordal et al, 2000; Singer et al, 2012) . A range of 0-100 is used and a difference of 10 points is considered to be clinically significant (Osoba et al, 2005) . Depressive symptoms were measured with the CES-D (Radloff, 1977) . This 20-item self-report questionnaire gives a total score ranging from 0 to 60. A high score reflects a high level of depression. The CES-D has shown good psychometric properties in Dutch HNC patients (de Leeuw et al, 2000a) . In addition, information was collected about age, sex, education level and social status by means of self-report questionnaires. Information about treatment, tumour type and stage was obtained from medical records. All outcome data were collected by an independent researcher.
Statistics. The sample size was based on the prevalence of patients with raised levels of depressive symptoms (CES-DX12) established in previous analyses (van der Meulen et al, 2013) . Power analysis for ANOVA procedures showed that, assuming an effect size of 0.32 with a two-sided test, a sample size of 45 patients with raised levels of depressive symptoms in each arm would suffice (power ¼ 80%, alpha ¼ 0.05). Data from our previous studies (de Graeff et al, 1999; de Leeuw et al, 2000b) showed that 56% of patients had a CES-D score of X12 before cancer treatment. Therefore, a minimum of 160 HNC patients would be needed and 205 were enrolled to allow for study dropout.
Analyses followed the intention-to-treat principle (all patients with data at baseline and at least one follow-up measurement were included in analyses) and were performed using a linear mixed model approach. In these analyses, missing data were replaced by observed data, using maximum likelihood estimations (Twisk, 2003) . Two-sided significant tests were used (ao0.05). Statistical analyses were performed using R software, version 2.10.0 (www.r-project.org).
RESULTS

Patients.
Of 328 eligible patients, 205 (62.5%) participated. Reasons for non-participation are shown in Figure 1 . In total, 103 patients were randomised to the intervention group and 102 patients to the control group. At baseline, the intervention and control groups were comparable (P40.05) in terms of demographic variables and clinical characteristics (Table 1) . At 24 months after the completion of cancer treatment, 113 (50%) patients were lost to follow-up (intervention n ¼ 62; control n ¼ 51), 49 (43%) of whom had died or were terminally ill. Patients who were lost to follow-up had a significantly higher TNM status (P ¼ 0.03) and lower QoL (P ¼ 0.05) at baseline than patients who had completed the study. No differences were found in sociodemographic, clinical, global QoL or depressive symptoms between patients lost to follow-up in the intervention and control groups (see Table 2 ).
Compliance. Of the 103 patients allocated to the intervention group, 12 (11.7%) did not attend any of the counselling sessions. Reasons for non-attendance are presented in Figure 1 . Of the participants who completed the assessment at 12 months, 49% had received X5 counselling sessions; at 18 months the proportion was 91% and at 24 months 95%. Two patients, one at 18 and one at 24 months, received an additional seventh counselling session. The counselling sessions were sometimes delayed because it was not always possible for physicians to hold follow-up visits at bimonthly intervals, and the NUCAI was always given in combination with these appointments.
Health-related quality of life and depressive symptoms. The longitudinal results of the EORTC-C30, EORTC-H&N35 and depressive symptoms are presented in Tables 3 and 4. Table 3 shows the descriptive mean scores and standard error for patients by randomisation status. Table 4 presents the between-group differences following the intention-to-treat method.
QLQ C30. At 12 months after treatment completion, the intervention group had a significantly improved physical functioning (4.9, 95% confidence interval (CI): 0.6-9.3) and emotional functioning (9.9, 95% CI: 3.6-16.2) and diminished pain ( À 9.9, 95% CI: À 17.0 to À 2.9) compared with the control group. At 18 months, significant differences were found for global QoL (6.7, 95% CI: 0.1-13.3), role functioning (11.3, 95% CI: 1.9-20.7), emotional functioning (9.4, 95% CI: 2.4-16.4) and pain ( À 12.6, 95% CI: À 21.4 to À 3.8). At 24 months, the emotional functioning of patients in the intervention group was still significantly better (9.7, 95% CI: 2.3-17.1) and they were significantly less fatigued ( À 9.4, 95% CI: À 17.8 to À 1.1) than the patients in the control group.
QLQ H&N35. At 12 months, the intervention group reported significantly fewer problems with pain ( À 9.9, 95% CI: À 17.0 to À 2.9), swallowing ( À 8.1, 95% CI: À 14.8 to À 1.3), social contact ( À 7.6, 95% CI: À 12.4 to À 2.9) and mouth opening ( À 14.6, 95% CI: À 24.0 to À 5.2) than the control group. However, the intervention group reported significantly more problems with coughing than the control group (10.9, 95% CI: 2.2-19.5). At 18 months, the beneficial effects of the NUCAI on pain ( À 8.3, 95% CI: À 16.1 to À 0.5), swallowing ( À 7.5, 95% CI: À 14.9 to À 0.0) and opening mouth ( À 17.0, 95% CI: À 27.4 to À 6.6) were still present, but at 24 months there were no between-group differences in any HNC-related symptom.
Depressive symptoms. Depressive symptoms were significantly diminished at 12 months in the intervention group compared with the control group ( À 2.8, 95% CI: À 5.2 to À 0.3) and this improvement was still seen at 18 months ( À 3.7, 95% CI: À 6.4 to À 1.0). At 24 months, depressive symptoms were still lower, although non-significantly, in the intervention group ( À 2.6, CI: À 5.5 to 0.2).
DISCUSSION
General discussion. This RCT showed the effectiveness of a comprehensive 12-month nurse-led psychosocial intervention in improving HRQoL and depressive symptoms in HNC patients. Significant improvements were found in physical and emotional functioning, pain, swallowing, social contact, mouth opening and depressive symptoms 12 months after the completion of cancer treatment in the intervention group. At 18 months, patients in the intervention group reported improvements in global QoL, role and emotional functioning, pain, swallowing, mouth opening and depressive symptoms. At 24 months emotional functioning and fatigue were better in the intervention group than in the control group. Most of the significant findings showed a substantial difference of almost, or more than, 10 points, which can be considered clinically relevant (Osoba et al, 2005) .
The intervention did not have a significant effect on nausea and vomiting, or constipation and diarrhoea, possibly because few patients experienced these problems (scores o10 points). However, the intervention also did not have a significant effect on sexuality, dry mouth and sticky saliva, aspects that the patients did consider problematic. Two recently published Cochrane reviews of RTCs on interventions for dry mouth (Furness et al, 2011 (Furness et al, , 2013 showed that saliva substitute sprays are beneficial and that a gelreleasing device worn in the mouth and a mouth care system are potentially promising treatments (Furness et al, 2011) . Acupuncture, as non-medical treatment, was not found to better than placebo for alleviating the problems of dry mouth and sticky saliva (Furness et al, 2013) . Overall, the quality of the studies was rather poor and the studies provided insufficient evidence to guide clinical care (Furness et al, 2011) . One small pilot study with institutionalised elderly individuals described lemon-lime sorbet to be effective against dry mouth (Crogan, 2011) . Concerning sexuality problems, Kagan (2009) emphasised the complexity of problems with sexuality in older cancer patients and the complexity of tailored interventions. They recommended integrating standards of practice for intimacy and sexuality as advised for younger adults in any intervention for older individuals, together with information about issues unique to older people (Kagan, 2009 ). As there is little available information, future studies should focus on effective strategies to combat these specific problems in HNC patients. Findings can then be integrated into the NUCAI, to improve HRQoL in all domains.
To our knowledge, no RCTs have been published that evaluated interventions to increase HRQoL in HNC patients. Instead, often quasi-experimental designs were used (Allison et al, 2004; de Leeuw et al, 2013) and/or small study samples (Allison et al, 2004; Semple et al, 2009) . The results of a quasi-experimental study (n ¼ 160), using an intervention comparable to the NUCAI, showed that most HRQoL scores improved in the intervention group compared with the control group 6 and 12 months after treatment. Another small study (Semple et al, 2009) (n ¼ 54) reported improvements in social functioning and QoL scores compared with control 3 months after a problem-focused psychosocial intervention consisting of 2-6 sessions led by a nurse specialist at the patient's home. A feasibility study (n ¼ 50) showed a psycho-educational intervention to have some beneficial effects on HRQoL and depressive symptoms (Allison et al, 2004) . Our results, coming from a study with a robust design and long followup are in line with these findings. A recently published Cochrane review (Semple et al, 2013) included seven RCTs or quasi-RCTs (which also included unpublished results) that evaluated QoL and/or psychological distress. The review concluded that there is insufficient evidence to support the use of psychosocial interventions for HNC patients (the result of the current study were not included in the meta-analyses). Semple et al, 2013 mentioned numerous difficulties in reviewing the studies, such as the small number of studies, low power, and heterogeneous interventions and outcome measures. Overall, the results of our and another study (Sherman and Simonton, 2010) suggest that interventions that are structured, theoretically based and skill-focused are promising in terms of improving HRQoL and decreasing depressive symptoms (Sherman and Simonton, 2010) . Multicentre trials are needed to ensure sufficient numbers of patients (Cousins et al, 2013; Semple et al, 2013) .
The involvement of nurses in patient aftercare may necessitate a change in traditional study designs. Although we did not explicitly investigate the cooperation between doctors and nurses, it went well, but it should be remembered that the NUCAI was additional to standard medical follow-up, unlike other nurse-led interventions (e.g. Wells et al, 2008) . A small survey conducted by Urquhart et al (2011) showed that 67% of interviewed clinicians were against nurse-led clinics, at least in England. This means that necessary Financial difficulties I 9.1 (2.5) 11.5 (2.6) 8.5 (2.9) 11.1 (3.1) C 9.6 (2.5) 10.9 (2.6) 9.9 (2. Data is given following the intention-to-treat principles (n ¼ 179: intervention group n ¼ 88; control group n ¼ 91). attention should be paid to the cooperation between clinicians and nurses, and to the role of a nurse-led intervention in the aftercare of HNC patients.
Limitations and strengths. Some difficulties arose during the intervention, such as the delay in counselling sessions with the result that 51% of the patients had received four sessions or less at 12 months. Outpatient clinics are a busy and challenging environment, and it is therefore of great importance that the intervention is integrated into the organisation of the clinic and that counselling sessions are given in a friendly, quiet and accessible room near to where the doctors are working. The study had some uncontrollable variables such as the patient or doctor being ill or the patient forgetting his/her appointment.
An important strength of the study is the educational training given to the nurses before the start of the study and their supervision during the study. Nurses traditionally have a direct approach to solving problems as they are mentioned or occur, but the training and supervision enabled the nurses to listen more carefully and to encourage the patient to talk about his/her problems. It is important that the nurses who give the intervention have extensive experience in the care for HNC patients, have good communication skills, are self-reliant and are able to work closely with other professionals, as was the case for the nurses who led the intervention in this study.
Most participants had early, stage I-II cancer, which possibly reflects the ability of general practitioners to recognise the disease and to refer patients to an HNC specialist in a timely fashion.
However, the study population was generally comparable to that of our previous study (de Graeff et al, 1999) , which strengthens the extent to which findings can be generalised to the Dutch population of HNC patients. Although we performed a number of analyses, which increases the chance of false-positive findings, we think it is unlikely that the beneficial effects of NUCAI on HRQoL were due entirely to chance, given the pattern of findings. Compared with other, more intensive, interventions (Sharma et al, 2008; Kangas et al, 2013) , we consider the NUCAI to be a relatively low-cost intervention, given its nurse-led approach and the relatively few sessions involved. Moreover, findings suggest that it can be implemented in the follow-up care for HNC patients, although the overall costs and feasibility of the intervention remain to be investigated. Overall, the study design, an RCT with a long follow-up, strengthens the findings of the study, especially because of the lack of other RCTs of interventions to improve HRQoL in HNC patients.
CONCLUSION
This RCT showed that the nurse-led NUCAI is feasible and effective in HNC patients and improved physical and emotional functioning, pain, swallowing, social contact, mouth opening and depressive symptoms 12 months after the completion of cancer treatment. Improvements in global QoL, role and emotional functioning, pain, swallowing, mouth opening and depressive symptoms were seen at 18 months, and improvements in emotional functioning and fatigue at 24 months. The NUCAI is a valid intervention, thanks to its structured, theory-based, problem-focused, and nurse-led nature, and appears to be a promising to implement in daily practice.
